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(54) CARTE OU IMAGE EN RELIEF. 

(57) L'invention concerne un support en relief pour repre- 
sentation graphique comportant une feuille frontale (3) 
mince en matiere plastique munie, sur une de ses faces, 
des reliefs desires et, sur son autre face, des creux corres- 
pondent auxdits reliefs, caracterise par le fait qu'il com- 
porte une feuille d'endos sensiblement plane (1) realisee 
en matiere plastique et une couche de mousse cellulaire 
(2) disposee entre ladrte feuille d'endos (1 ) et la feuille fron- 
tale (3) portant les reliefs, ladite couche de mousse cellu- 
laire (2) epousant sur une de ses faces les creux corres- 
pondant aux reliefs de la feuille frontale et etant 
sensiblement plane sur son autre surface. 
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CARTE OU IMAGE EN RELIEF 

La presente invention concerne un support en relief de 
representation graphique, tel qu'une carte ou image en relief. 

II est connu de preparer des cartes ou images en relief, par 

5 exemple des cartes geographiques en relief. G6n6ralement, on prepare 
ces cartes ou images par deformation b chaud d'une feuille de matifere 
plastique thermoplastique dans un moule. On obtient done une feuille 
ayant, sur une face, en saillie, le relief desire et, sur l' autre face, ce 
mSme relief en creux. De fa?on k obtenir un relief fin et precis, on 

10 deforme ggn&ralement des feuilles minces : dans ce cas, la carte ou 
image est fragile et risque, par exemple lors d'un choc, de se deformer 
de fagon permanente ou de se fendre. Pour eviter cet inconvenient, on 
pourrait penser a preparer par moulage des cartes ou images 
constituant un support epais realise en une seule pi&ce et ayant une 

15 surface en relief, la face opposee etant plane : mais, dans ces 
conditions, lorsque ces supports ont une relativement grande surface, 
ils sont lourds et difficiles a manipuler. 

La presente invention permet d' obtenir des cartes ou 
images qui soient a la fois resistantes et tegferes, done faciles k 

20 manipuler. 

La presente invention a pour objet un support en relief 
pour representation graphique comportant une feuille frontale mince en 
matfere plastique munie, sur une de ses faces, des reliefs desires et, sur 
son autre face, des creux correspondant auxdits reliefs, caracterise par 

25 le fait qu'il comporte une feuille d'endos sensiblement plane realisee en 
matifere plastique et une couche de mousse celiulaire* disposee entre 
ladite feuille d'endos et la feuille frontale portant les reliefs, ladite 
couche de mousse celiulaire epousant sur une de ses faces les creux 
correspondant aux reliefs de la feuille frontale et etant sensiblement 

30 plane sur son autre surface. 

L'utilisation de la mousse celiulaire permet d'alteger la 
carte ou image. La mousse celiulaire utilisee est, de preference, une 
mousse flexible. De cette fagon, elle absorbe les chocs qui peuvent fitre 
appliques sur la feuille de matiere plastique en relief ; elle permet 

35 egalement, si le relief a ete deforme sous le choc, de raider k revenir h. 
sa forme initiate. Et enfin, la mousse constitue un renfort souple 
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derrifcre la feuille frontale, ce qui permet d'utiliser comme feuille 
frontale une pellicule tres fine sans risque de deterioration de celle-ci h 
l'usage : on ameiiore ainsi la precision des reliefs matrices a chaud sur 
la feuille frontale, 

5 La feuille frontale munie d'une surface en relief peut Stre 

pr6par6e en toute matifere plastique thermoplastique ou 
therraodurcissable : il suffit qu'elle puisse 6tre mise en forme par 
deformation h, chaud au moyen d'une matrice gravee. EUe est, de 
pr6f6rence, pr£par£e h partir d'une feuille de matfere plastique 

10 thermoplastique, avantageusement choisie dans le groupe forme par le 
poly(chlorure de vinyle), les polyethylenes haute et basse densite, les 
polyamides, les polystyr6nes et les polyacryliques. 

De meme, la feuille d'endos sensiblement plane peut Stre 
realisee en toute matifere convenable selon l'usage prevu. Elle peut etre 

15 une simple feuille de papier ou de carton. Elle peut 6tre en toute 
matifere thermoplastique ou thermodurcissable ; les matieres 
thermoplastiques utilisees sont, avantageusement, choisies dans le 
mSme groupe que pour la realisation de la feuille frontale. Pour des 
raisons economiques, on choisit, de preference, la meme matifere 

20 plastique pour la feuille d'endos et pour la feuille frontale. 

De fagon avantageuse, selon l'usage prevu, la feuille 
d'endos peut 6tre munie d'une couche de colle et d'une feuille de 
protection pelable. Elle peut egalement Stre munie d 1 elements 
magnetiques ou Stre fabriquee a partir d'une feuille de matifere plastique 

25 contenant une poudre de matfere magnetique. 

La mousse cellulaire est, avantageusement, une mousse 
souple de polyurethanne, de polystyrene ou de poly(chlorure de vinyle) 
ou un latex de caoutchouc expanse. 

Selon un premier mode de realisation, la couche de mousse 

30 cellulaire est fixee & la feuille frontale et/ou a la feuille d'endos par une 
couche de colle. 

Selon un autre mode de realisation, la couche de mousse 
cellulaire est fixee k la feuille frontale et/ou a la feuille d'endos en 
utilisant des matieres plastiques compatibles susceptibles de cohesion k 

35 chaud. 
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Selon encore un autre mode de realisation, la couche de 
mousse cellulaire a des dimentions plus faibles que la feuille d'endos et 
la feuille frontale et les bords de ces feuilles sont soudes entre eux par 
collage ou thermofusion, la couche de mousse n'etant pas fix6e mais 
5 etant emprisonnee entre les deux feuilles. Ce mode de realisation est 
avantageux dans le cas de cartes ou images de faible dimension. 

La pr6sente invention a egalement pour objet un procede 
de fabrication du support en relief selon I' invention. Selon ce procede : 
1) dans un premier stade, on met en forme par matrigage a 
10 chaud une feuille mince de matibre plastique, portant toute 
representation graphique desirable, dans le fond d'un moule ay ant le 
profil correspondant au relief desire, ladite mise en forme etant obtenue 
par action d'une matrice mSle ayant un profil compiementaire h, celui 
du moule et permettant de realiser la feuille frontale du support ; 
15 2) dans un second stade, on verse dans le moule contenant 

la feuille frontale ainsi obtenue, un melange reactionnel contenant un 
agent d'expansion susceptible de generer une mousse cellulaire de 
matfere plastique expansee ; 

3) dans un troisieme stade, on ferme le moule ainsi prepare 
20 avec un couvercle plan apres avoir interpose entre le moule et son 
couvercle une feuille de matifere plastique plane destinee k constituer la 
feuille d'endos du support et Ton maintient en place le couvercle 
pendant le developpement de la mousse entre la feuille frontale et la 
feuille d f endos ; 

25 4) dans un quatri&me stade, on demoule le support. 

Avantageusement, entre le premier stade*. et le second 
stade, la feuille frontale matricee est munie d'une couche de colle, et au 
troisieme stade, on introduit une feuille d'endos pre-encoliee. 

Selon un autre procede, on realise le support selon 
30 T invention par plusieurs injections successives. 

Le dessin schematique annexe permettra de mieux 
comprendre T invention. 
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Sur ce dessin : 

- la figure 1 reprdsente de fagon schdmatique, en coupe 
transversale, un stade de la fabrication d'un support de carte selon 
1' invention ; 

5 - la figure 2 reprdsente, en coupe transversale, le support 

de carte obtenu. 

On introduit dans le fond 4 d'un moule un film 3 de 
poly(chlorure de vinyle) prealablement imprint pour y faire apparaitre 
la representation graphique d'une carte g^ographique. Le fond 4 a le 

10 profil d£sir£ correspondant au relief voulu. On chauffe la feuille de 
poly(chlorure de vinyle) pour la ramollir et on la d£forme & l'aide 
d ! une matrice ayant un profil complementaire de celui du fond du 
moule. On laisse refroidir, on depose une couche de colle et on 
introduit dans le moule le melange d'un prScurseur de polyur£thanne et 

15 d'un agent d'expansion. La mousse commence a se developper. On 
ferme alors le moule avec un couvercle plan 5 en ayant interpose une 
feuille souple de poly(chlorure de vinyle) plane 1 enduite de colle que 
Ton maintient en place a Taide du couvercle 5, sur lequel on exerce 
une pression pour assurer la fermeture du moule. Lorsque la mousse a 

20 fini de se developper , on d£moule. 

On obtient ainsi le produit represents sur la figure 2, qui 
est constitue d'une feuille plane 1 de poly(chlorure de vinyle), d'une 
couche de mousse 2 et d'une feuille 3 munie d'une surface en relief et 
pr&entant la reproduction graphique d^siree. Ce support est 

25 relativement souple et n'est pas fragile a la manipulation. 
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REVINDICATIONS 

1 - Support en relief pour representation graphique 
comportant une feuille frontale (3) mince en matiere plastique munie, 
sur une de ses faces, des reliefs desires et, sur son autre face, des 

5 creux correspondant auxdits reliefs, caract6ris6 par le fait qu'il 
cornporte une feuille d'endos sensiblement plane (1) reaiisee en matfere 
plastique et une couche de mousse cellulaire (2) dispos6e entre ladite 
feuille d'endos (1) et la feuille frontale (3) portant les reliefs, ladite 
couche de mousse cellulaire (2) dpousant sur une de ses faces les creux 

10 correspondant aux reliefs de la feuille frontale et 6tant sensiblement 
plane sur son autre surface. 

2 - Support selon la revendication 1 , caracteris6 par le fait 
que la feuille frontale (3) et/ou la feuille d'endos (1) est (sont) en 
matifere thermoplastique. 

15 3 - Support selon la revendication 2, caracterise par le fait 

que la matfere plastique des feuilles frontale et d f endos est choisie dans 
le groupe form6 par le poly(chlorure de vinyle), les polyethylfcnes haute 
et basse density, les polyamides, les polystyrenes et les poly aery liques. 

4 - Support selon Tune des revendications 1 a 3, 
20 caracteris6 par le fait que la mousse cellulaire (2) est une mousse 

souple de polyur&hanne, de polystyrene ou de poly(chlorure de vinyle) 
ou de latex de caoutchouc expanse. 

5 - Support selon Tune des revendications 1 & 4, 
caract<5ris<5 par le fait que la feuille frontale (3), la couche de mousse 

25 (2) et la feuille d'endos (1) sont fix€es ensemble par collage. 

6 -Support selon Tune des revendications 1 a 4, 
caract6ris<§ par le fait que la feuille frontale (3), la couche de mousse 
(2) et la feuille d'endos (1) sont fixees ensemble en utilisant des 
matifcres plastiques compatibles susceptibles de coh6sion. 

30 7 - Support selon Tune des revendications 1^4, 

caract6ris6 par le fait que la feuille frontale (3) et la feuille d'endos (1) 
sont fix6es ensemble sur leurs bords par thermofusion. 

8 - Procede de fabrication d'un support en relief selon 
Tune des revendications 1 & 7, caracterise par le fait que : 

35 1) dans un premier stade, on met en forme par matri?age a 

chaud une feuille mince de matiere plastique, portant toute 
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representation graphique desirable, dans le fond d'un moule ayant le 
profil correspondant au relief d6sh6, ladite mise en forme 6tant obtenue 
par action d'une matrice male ayant un profil complementaire k celui 
du moule et permettant de realiser la feuille frontale du support ; 

5 2) dans un second stade, on verse dans le moule contenant 

la feuille frontale ainsi obtenue, un melange r^actionnel contenant un 
agent d'expansion susceptible de generer une mousse cellulaire de 
matifere plastique expans^e ; 

3) dans un troisieme stade, on ferme le moule ainsi prepare 

10 avec un couvercle plan aprfes avoir interpos6 entre le moule et son 
couvercle une feuille de matifere plastique plane destinee a constituer la 
feuille d'endos du support et Ton maintient en place le couvercle 
pendant le d6veloppement de la mousse entre la feuille frontale et la 
feuille d'endos ; 

15 4) dans un quatrfeme stade, on demoule le support. 



1/1 
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FIG. 2 
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DJORAMA TOY KIT 
p»»krirmind Of Th* Invention 

This invention relates to miniature amusement 
devices and, more particularly, to a self-contained toy 
kit capable of simulating selected scenes, conditions 

and events. 

Miniature toys Which simulate realistic 
characters and/or objects have ever provided a source of 
amusement and delight for children and grownups alike. 
The popularity, for example, of toy soldiers, miniature 
doll houses, model automobiles, and the like, is veil 

known. • ■ ■ 'j^^L^-^J.-- 

Toy kits comprising a plurality of individual 

parts or pieces present problems of safe and convenient 

storage when the toys are not in use. Simple tossing of 

the individual pieces into a box or similar container is 

often unacceptable because it may cause damage such as 

scratching, chipping of paint, tearing or puncturing, or 

the like, depending on the particular materials of 

construction. 

Other problems encountered with toy kits 

relate to their portability and the ease with which they 
may be assembled, disassembled and carried from place to 
place. Ideally, the kit pieces may be safely stored and 
transported in the smallest feasible carrying case and 
the carrying case should itself comprise ah element of 
the assembled toy. 

gaaaara of The invention ..*/•=]>•; . 

The present invention provides a toy kit 
having a realistic setting in the form of a miniature 
diorama and a plurality of figures or objects 
positionabie as desired on or in the three-dimensional 
scene. The kit includes a compact carrying case for 
safely storing and transporting the individual pieces 



and also functioning as a base or support for the 

diorama scene. 

Briefly, the invention comprises a compact 
carrying case having a pair of hingedly connected 
members which, When in the closed storage mode, provxde 
a pair of compartments. Means is provided in one 
compartment for holding the individual miniature figures 
or objects. Cooperating locking means is also provided 
for insuring against unwanted movement of the figures 

during storage. 

The invention comprises further a miniature 
scene or diorama. The diorama is formed of a flexible 
but durable material, such as latex, and natural or 
synthetic rubbers. When the case is closed, the 
flexible diorama is folded and stored nicely in the 
second compartment. When it is desired to set up the 
scene, the second compartment is opened whereupon the 
resiliency and memory-retaining characteristics of the 
material of construction cause the diorama to return 
automatically to its original three-dimensional state. 
At the same time, the opened case members provide a 
solid and level base for supporting the diorama so that 
the figures may be positioned thereon as desired. 

The invention also provides a transparent 
cover for the first compartment permitting observation 
of the stored figures. The cover includes a 
magnification area so that the miniature figures may be 
examined in detail if desired. . . 

According to another feature of the invention, 
multiple dioramas are connectable in modular arrangement 
to provide larger and varied scenes. 

Numerous other features and advantages of the 
present invention will become apparent from the 
following detailed description of the invention, from 
the claims and from the accompanying drawings . 
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py <»f noser on Of Th* Drawings 

in the accompanying drawings forming a part of 
the specification, and in which like numerals are 
employed to designate like parts throughout the same, 
Figure 1 is a perspective View of a diorama 
toy kit embodying the principles of the invention and 
showing the same in the closed storage condition? 

Figure 2 is a similar view showing the top 
compartment of the case open with the figures removed? 

Figure 3 is a sectional view substantially on 
the plane of line 3-3 in Figure 1? 

Figure 4 is a bottom perspective view? 
Figure 5 is an exploded perspective view 
showing the bottom compartment of the case fully opened 
and the diorama and its retaining means separated 

therefrom? . 

Figure 6 is a perspective view showing the 

diorama kit fully set up? 

Figure 7 is a fragmentary perspective view 
showing a pair of dioramas in modular connection? and 

Figure 8 is a sectional view on the plane of 
line 8-8 in Figure 7. 

r,»+,<i»* rescript ion Of Th*» Tnventijon - 

Referring with greater particularity to the 
various figures of the drawings, the reference numeral 
10 indicates a diorama toy kit embodying the principles 
of the invention. Toy kit 10 comprises generally a two- 
compartment case 11, a diorama 13 and a plurality of 

miniature figures 15. 

Case 11 comprises a top compartment 17 and a 
bottom compartment 19 hingedly connected as at 20. The 
top compartment 17 comprises a rectangular box having a 
floor 22, side walls 24, 24, and end walls 26, 26. 
Pro 3 ecting integrally from the facing surf ace of the 
floor 22 are a plurality of figure holders 28, said 
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holders being adapted to receive therein the pedestals 
or bases 30 formed oh each of the figures 15 (see 
Figures 1, 2 and 3). A figure retaining bar 32 
cooperates with the holders 28 to hold the figures in 
stored condition, and said bar is operationally held by 
the frictional engagement of pin projections 34 
receivable in short tubes 36 projecting from the floor 

A transparent cover member 38 is pivotally 
connected to the end walls 26 by pintles such as 40 for 
closing the compartment 17 while permitting observation 
and viewing of the figures stored therein. The cover 
member 38 carries a f ing^ 42 *bich is frictionally 
engageable with a side wall 24 to close the compartment 
11, said finger 42 being receivable in a notched opening 
44 formed in the retaining bar 32. The cover member 38 
preferably is formed with a double convex magnifying 
area 46 whereby; the miniature figure positioned 
thereunder may be observed in larger detail. 

As seen best in Figure 5, floor 22 is recessed 
slightly from the rear edges of the side walls 24 and 
end walls 26 and said side walls comprise end notches 48 
so that the rearwardly extending end wall segments 
provide rims 50 for reasons which will become apparent 
as the description proceeds. The rear surface 52 of the 
floor 22 is formed with a plurality of upraised pads 54 
and spaced holes 56 whose function will likewise 
subsequently be described. 

The bottom compartment 19 comprises a slightly 
smaller rectangular box having a top rim defined by side 
rims 58, 56. and end rims 60, 60, that aligns and mates 
with the walls and rims of the top compartment 17. 
interiorly, the compartment 19 comprises a ledge 62 and 
a reduced dimension well 64. The ledge 62 is formed 
with a Plurality of upraised pads 66 and spaced holes 68 
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of similar conf iguration and arrangement as those 

Lfe»*»*V * W surf ace 

placed on a horizontal supporting surface, the surface 

52 and ledge 62 lie in substantially the 

provide, in effect, a level supporting table for the 

diorama and figures. , • . • 

The diorama 13 comprises an elastic and 
flexible member having multiple level* such upper 
level 70 and lower level 72 and a perimetral flange 74 
various three-dimensional features such as a ^t 76 and 

m. ~~~a 4 « relief on the diorama 13 , 
a * ftlf hole 78 are formed in rexxex o» v* 

hee^ie-nt illustrated thereby .isuiat.n, = V 
«ar -lungle scene. Alignnent hole. 00 and retainer holes 
"a .re^ut in tn. flange 74. The diorama oo»prl«e a 
la^ry-retalning el.s t o TO ric „terlal ouch as letox a„ a 
natural or synthetic rubbers. .M may be ,ade by veil 
Known conventional methods UK. dip nolding and slush 

molding. tot aeent ^ lly Muntlng ^ diorana 13 in 
the case 11. the Invention conpri.es a pair of channel- 
ed retainers .4 bavin, depending retainer pins 85. 
To assenble the dlorana. the alignnent ^^ ^ £ 
positioned over the pad. 54 and 65 and the pin. 65 of 
L. retainer, then pres.- fit through the holes 8=^ 

- , *o when thus assembled, *^ wiaj. 

into the holes 56 and 68. wnen v«» > +a 

he s..n that the lower level " « the 

within the well 54 whil. the upper level 70 rest, on 

"""" "^en storage is required, the two case 
conpartnents are sl»ply Pivoted together to fold or 
conpre*. and .nolo., the dioran. 13 tharern (see F igure 
,, A atching -eans, such a. a flexible strep 85 is 
prided for latching the Kit in the «**.M*m 
Litton. The strap 55 is pivotally connected and 



carries a pin 88 selectively cooperable with a slot 90 
formed in the side wall 24 of the upper compartment and 
a similar slot 92 formed in the bottom Of the lower 

compartment (see Figure 4) 

Dioramas depicting other battle scenes, such 
as a landing beach or a bunker and trench position, may 
be substituted for the jungle scene here illustrated. 
If desired, a diorama may be changed in a single case 11 
by removing the retainers and positioned diorama and 
operationally replacing with another. On the other hand, 
means is provided for modular connection of a number of 
toy kits 10, said means comprising a connector bar 94 
(see Figures 7 and 8). Connector bar 94 comprises a 
pair of depending legs 96, 96, forming a longitudinal 
channel adapted to fictionally fit over the end rims 50 
and 60 of a pair of abutting cases 11. 

It should be appreciated that a preferred 
embodiment of the invention has been described herein 
for illustrative purposes only and is not intended to be 
otherwise limiting of the structural concepts of the 
invention. Thus, for example, other typ^s of diorama 
scenes and figures may be substituted, such a* racing 
tracks, circuses, cars, horses, other animals, and the 
like. Other changes and variations may be made by those 
skilled in the art without departing fro* the spirit and 
scope of the invention as defined in the appended 
claims. 



we claims 

l . A miniature toy kit comprising: 

a case having a pair of pivotally 

connected compartments; 

a plurality of figures? x 

means in one of said compartments for 

storing said figures; 

a three-dimensional diorama; and 
retainer means operationally mounting 
said diorama in said case with portions thereof 
positioned in the other of said compartments, 

said compartments being pivotable between 
an open condition wherein the same provide a support^ 
field for the diorama and figures and a closed condition 
wherein the same provide a storage case for 
and figures, 

said diorama comprising an elastic member 
compressible into the case when in the closed condition 
and springing back to three-dimensional form when the 
case' 'is- in the open condition. . ■ .• 

2. A miniature toy kit according to claim 1 
wherein said case comprises a top compartment and a 
bottom compartment, said top compartment comprising a 
rectangular box having side walls, end walls and a 
floor, said first-mentioned means being positxoned on 
said floor. 

' '■-:' ; ^--./.- ' : 3. A miniature toy kit according to claim 2 
wherein each of said figures compirises a base, said 
first-mentioned means comprising a plurality of holders 
adapted to receive portions of said figure bases, ^ a 
complementary retaining bar frictionally connectable to 
said holders for securely retaining the figures in 
stored condition. 
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4. A miniature toy kit according to claim 3 
comprising a cover pivotally connected to said top 
compartment for closing same, said cover being 
transparent whereby the stored figures are visible 



5 . A miniature toy kit according to claim 4 
wherein said cover comprises a magnification area 
whereby a stored figure positioned thereunder is visibly 

10 magnified. 

6 . a miniature toy kit according to claim 2 
comprising latching means on said top and bottom 
compartments for latching said compartments in the 

15 closed condition. 

7. A miniature toy kit according to claim 2 
wherein said bottom compartment comprises a rectangular 
rim of complementary configuration with the walls of 

20 said top compartment, an inwardly extending ledge and a 
well for supporting portions of the 0 P erati ° nal ^^, oti 
mounted diorama when the case is in the open -ndition 
and for containing the compressed diorama when the case 
is in the closed condition. 

25 8 A miniature toy kit according to claim 7 

wherein said retainer means comprises a pair of channel- 
shaped retainers having depending retainer pins, said 
retainer pins adapted to pass through holes in border 

30 portions of the diorama and being _ . 

engageable in retainer holes formed in said ledge and 

floor. 

9 . a miniature toy kit according to claim 8 
35 wherein said ledge and the bottom surface of said floor 



comprise a substantially planar surface when the case 
is in the open condition. 

10. A miniature toy kit according to claim 

9 comprising connector means for connecting a pair of 
said open condition cases in modular relationship. 

11. A miniature toy kit according to claim 

10 wherein said connector means comprises a bar having 
a pair of depending legs forming a longitudinal 
channel, said channel being frictionally engageable 
over the rims and portions of the top compartment end 
walls of a pair of abutting open condition cases. 

12. A miniature toy kit substantially as 
herein described with reference to the accompanying 
drawings. 
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the core. In another embodiment, a valve is^ispc^ ingress and egress. Features of 

the invention include the formation of contours (12) on the upper andVor lower surface of me pad to alter the deflection properties of the 
pad, and/or facilitate storage of the pad or irifiadori of me pad. Preferably, the upper and lower layers are constructed from a closed cell 
foam and ^ c^ 
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WO 00/65962 PCT/US00/12411 

COMPOSITE FOAM MATTRESS HAVING MULTIPLE LAMINATE 

CONSTRUCTION 

Field of the invention: 

The presenLtnvention pertains to the field of self-inflating, ground pads, and 
more particulariy to 

Background of the Invention: 

In the field of ground pads, there have traditionally been two distinct avenues 
for achieving the desired combination of suitable support, insulative characteristics, 
and desirable storage dimensions. The first avenue arrived shortly after the 
introduction of foamed polymers into the market place. These pads consisted mainly 
of a slab of closed cell foam material that could be conveniently rolled into a storable 
form; Subsequently, toese pads were ;-!#rttt^rtCS^f *tiy"iirl^ri^rati ng " f ea tu res or' 
protrusions on the upper surface of the slab. Nevertheless, these pads have 
remained essentially unchanged since their introduction. 

The second avenue arrived during the early 1970's. This second approach to 
; ground pads utilized a highly compressible foam slab to which was bonded to an 
airtight skin. A valve was placed so that the interior chamber defined by the skin 
would be in fluid communication with the environment. Thus, when it was desired to 
inflate the pad, the user need only open the valve to permit the uncompressing foam 
to draw air into the chamber. When the pad was fully inflated, the user closed the 
valve to maintain the air volume in the pad. Because the volume was constant, and 
tine pad shape retained by the bonding of the skin to the foam, localized compression 
of one portion of the pad would increase overall internal air pressure without the 
traditional air mattress bulging in uncompressed sections. For a more detailed 
review of this technology, reference is made to United States Patent numbers 
3,872,525; 4,624,877; arid 4,205,974 and for purposes of this patent, are 
incorporated by reference herein. 

Each field of pad technology has its strengths: closed cell foam pads are 
highly durable in that they are not easily torn and if punctured, have no noticeable 
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decrease in performance, stow easily, and are light in weight; self-inflating pads as 
described above are very comfortable, easily compressible and stow easily. 
However, closed cell foam pads are not inherently comfortable and self-inflating 
pads are not highly durable often noticeably more expensive to manufacture 
than closed qe^fo^m pads- -- ~ — -— ; ' • -; — — - 



Another li^ of outdoor 

re<^a^ 

surrounded by, but not bonded to, a fabric shell, Irl this respect, these pads 
resemble certain traditional household mattresses. While these pads are rather 
inexpensive to manufacture and are considered to be comfortable, they provide little 
resistance to water absorption, do not stay compressed for storage without an 
auxiliary compression strap system, and are not durable when compared to other 
technologies such as closed cell foam prodijcts ^ can 
make the pads^ c^ 

highly undesirabb features in a ground pad used for hiking and^ 

Therefore, the primary objectives for a ground pad have been achieved with 
mixed success. Traditional performance pads might have good insulating properties, 
be highly durable and low in weight and have low manufacturing cost, however 
these goals are usually achieved at the expense of user comfort. Conversely, 
comfortable performance pads may also have good insulating properties and 
comparability, however, these goals are usually achieved at the expense of 
manufacturing cost, puncture susceptibility, and increased weight. It is therefore 
desirable to develop a ground pad that has the advantages of a closed cell foam pad 
with the primary advantage of comfort associated with a self-inflating pad. The 
pms^nt invention ^ 

SUMMARY OF THE INVENTION 

The present invention combines the desirable qualities of traditional closed 
cejl foam pads with the advantages inherent in a self-inflating pad. By [SMEijbonding 
a shell of resilient material to a slab of resilient material having a density less than 
the shell, and by permitting the ingress and egress 



of air into arid out of the chamber 
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defined by the shell, the stated objective can be achieved. Broadly stated, a pad 
according to the invention comprises a first outer layer constructed from a first type 
of resilient material which defines an outer surface, an inner surface, and a perimeter 
portion; a second outer layer constructed from a second type of resilient material 
5 which defines an^trter surface, an inner surface, and a perimeter portion; and an 
inner layer constructed from a third type of resilient material which defines a first 
major surface, a second major surface, and a perimeter portion wherein the inner 
layer is disposed between and permanently bonded at least in part to the inner 
Surface of the first outer layar arid the inner surface of the sec»rid outer layer. 

10 Pr e fe rat>ly, the perimeter portions of ttie first and second outer layers are bonded to 
one another to form a substantially fluid tight seal, thereby shielding the inner layer 
from exposure to the elements. To permit fluid ingress and egress into the chamber 
defined by the first and second outer layers, the invention may be fitted with a valve 
closable at user discretion, or one or more apertures may be formed in either outer 

15 layer to permit passive ingress and egress of fluid into and out of the chamber. 

In a preferred embodiment, the inner Jayer is constructed of a foamed 
thermoset polymeric material having a stiffness of between about 10 and 45 lb 25% 
IFD and a density of between about 0 7 and 2.5 lbs/ft 3 , and preferably having a 
stiffness of between about 30 and 40 lb 25% IFD and a density of between about 1 .0 

20 and 1 .7 Ibsrft 3 . Sectional thickness of the inner layer can range between about 0.25" 
to 4", and preferably between about 1 0* and 1 .75*: Best results have been achieved 
using an open cell, flexible, slabstock polyurethane foam. 

Those persons skilled in the art will appreciate that the nature of the core is 
25 not essential to the invention insofar as any compliant or resilient material of 
homogenous or heterogeneous composition that provides a desirable level of 
stiffness, resilience, compressibility, and irisulative characteristics will suffice. Thus, 
by way of example only, the core can be comprised of discrete portions having 
differing 25% IFD values such as is described in United States Patent number 
30 5,282,286, which is incorporated herein by reference; it can be contoured prior to 
any thermoforming or subsequent fabrication steps as detailed below; it can be 
modified as described in United States Patent number 5,705,252, which is also 
incorporated herein by reference. 
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Also in a preferred emfeodimerit, the first outer layer (for convention pu rposes 
the tipper layer which contacts a 

thermoplasti^^ polymeric material haying a denslly of between about 0. 5 and 20 
5 ibs/ft^; and preferably having a 

first outer layer can range between about 0.005" to 0.75*, and preferably about 0.25*. 
the second outer iaylr (for ^convention purposes the lower layer wh i#i contact the 
ground) is constoicted of a closed celt foamed thermpplasiic polymeric material 
having a density of between about 0.5 and 20 lbs/ft** and preferably having a density 
10 of about 3 lbs/ft 3 . Sectional thickness of the first outer layer can range between 
ab^ 

the second outer ^ 

foam. The foam consists of polyethylene and ethylene vinyl acetate (EVA) wherein 
the EVA content is between about nominal to 20% by weight 

15 - 

As with selection of the material for use as the inner or core layer, selection of 
material for the outer layers is not limited to varieties of dosed cell foam used with a 
preferred embodiment. Those persons skilled in the art will realize the broad scope 
of materials having the requisite level of stiffness, resilience, compressibility, and 

20 insulative characteristics. While use of closed cell foam material for the second or 
bottom layer is preferred, it is within the scope of the invention to use sheet material 
such as solid polyethylene to form either or both of the top and bottom layers. 

Bonding between the inner layer and ihe two outer layers can be achieved by 
25 any traditional means for bonding the resilient materials selected to construct the 
invention, Thus* direct thermal bonding, flame la 

within the scope of possibilities for bonding the layers. When using the layers 
described above with respect to a preferred embodiment, it has been ascertained 
that ia^ or Faitbond 100 

30 neoprene-based adhesive by 3M provide a suitable bond between the several layers 
when used a^ to the faanufa 
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thermoforming. In such a process, the laminate set up is subjected to heat and 



coextensive, It is during this process, that any features or surface details can be 
5 formed on the first and/or second outer layers. In addition, if a perimeter bond is 
desirable, the same can be accomplished at this stage. Thus, while basic adhesion 
between the several layers is carried out prior to thermoforming the pad, the 
thermofbrming process not only enhances the bond, but can also be used to 
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invention which follows. 



Fig. 1 is a perspective view of the invention shown in a rolled or stowed state; 



in an unrolled or ready to 



4 is a perspective detail of a portion of the invention shown in Fig. 3; 

5 is a 



Fig. 
invention; 

Fig. 5a is a perspective view in 



25 



Fig. 6 is a partiat perspective view of the lower side of the invention; 

Fig. 7 is a partial perspective view of the upper side of the invention wherein 



Fig. 8 is a plot of pad deflection versus alO inch 2 surface load comparing a 
30 nomcontoured pad and a pad having features molded in the upper surface thereof; 

and 

Fig. 9 is a plot of maximum fill height versus contour diameter (dimensionless) 
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contours that must be filled by a foam core during manufacture and having a 
schematic Jnset showing to testing apparatus. 

DETAILED DESCRIPTIOK OF THE INVENTION 

5 Turning then to the several figures wherein like numerals jndica^^^ like parts, 

and more particularly to Figs, 1- 5, the general nature of pad 10 is shown. Pad 10 
comprises upper shell portion 20, lower shell portion 30, and core 40, alternatively 
referred to as first layer 20, second layer 30, and third layer 40, Upper shell portion 
20 has outer surface 22, inner surf^^ 26; similarly lower 

10 shell portion 30 has outer surface 32, inner surface 34, and perimeter portion 36. 
Core 40 has ^ 

peripheral ^ suri^c^ ^ ioth shell inner surfaces 24 and 'te are wholly bonded to, 
respectively, major surfaces 42 and 44 of core 40. Upper shell portion 20 is bonded 
at its perimeter portion 26 to perimeter portion 36 of lower shell, thereby encasing 
1 5 core 40 and defining an enclosed volume . It should be noted, however, that a 

perimeter portion of core 40 may be disposed between inner surfaces 24 and 34 only 

p^ipns^ 

j^rra^ 

20 

Upper shell portion 20 is preferably formed from a 24" wide and 72 M long slab 
of closed t^ll pd^ 

maximum EVA content from about nominal to 10%. Those persons skilled in the art 
will appreciate the effect that the addition of EVA will provide, namely enhanced 

25 ; flexibility; Thus, while durability of upper shell portion 20 is desirable; the overall 
comfort of this layer should not be sacrificed in favor of durability as compared to 
lower shell portipn 30 described in detail below. Final sectional thickness is 
preferably about 0.25" based upon the overall dimensions of pad 10 described 
herein, although the acceptable range is from about 0.005 n to 0.5^ Upper shell 

30 portion 20 preferably ha^ be from 

0.5 to about 20 lbs/ft 3 . 
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A beneficial feature of upper shell portion 20 is that the chosen material is 
inherently hydrophobic. Consequently, water an solvents are not 

drawn towards shell portion 20. Thus, core 40 tends to remain dry as will be 
described in more detail below. 

Lower shell portion 30 is also preferably fomied wide and 72 w long 

slab of closed cell polyethylene and ethylene vinyl acetate foam having a maximum 
EVA content of about from nominal to 2% depending upon the degree of toughness 
desired, Sectional thickness is prefem^ 

10 dimensions of pad i d described herein, although the acceptable range is from about 
0.005" to 0.5". Upper shell portion 20 preferably has a density of about 3 lbs/ft 3 , 
although the range can be from 0,5 to about 20 lbs/ft 3 . As with upper shell portion 
20, the selected material is inherently hydrophobic. The densities for both lower and 
upper sections are defined by The American Society for Testing Materials (AST^ in 

15 method D-3575. 

Finally, core 40 is preferably formed from a 24* wide and 72" long slab of 
ofc£n ce^ 

the overall dimensions of pad 10 described herein, although the acceptable range is 
20 from about 0,25" to 4". Core 40 preferably has a density of about 1 ,45 lbs/ft 3 and a 

stiffness 25%IFD value of 36 lbs. . although the density range can be from 0.5 to 

■ '"/*\" " ■ . 

about20 lbs/fr?and the25% IFD stiffness value mnge can be from 10 to 45 lbs. The 
values of density and IFD are defined by the American Society for Testing and 
Materials (ASTM) in Method 3574. While not necessary to the operation of the 

25 invention, the width and length dimensions of core 40 are slightly less than the 
overall pad dimensions since it is wholly surrounded by upper shell portion 20 and 
lower shell portion 30. In this mahner v when perimeter portions 26 and 36 are joined 
as described below, no portion of core 40 is exposed directly to the environment. 
Consequently, the hydrophilic nature of core 40 will not degrade from the 

30 performance of pad 10 by contact leaching of moisture from the environment. 

Those persons skilled in the art will appreciate the stiffness to density ratio 
present in the instant invention: core 40 has a relatively high stiffness for the given 
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density. In oonyentipnal setf-inflating pads r a high stiffness value would otherwise 
provide less comfort to a user. However, because upper shell portion 20 is 
constructed from a foam having a relatively high density, localized compression 
loading of this surface is distributed across a greater area of core 40 than would be 
possible using a flexible fehrie sf^.„ Thu^a greater self-inflation biased foam can — 
be used, ^ 

comfort. By the same token, a very low density core can be used without sacrificing 
performance of ^ pad 10, Because the instant invention is vented to atmosphere; a 
higher IFP f prevent the user from 
"bottoming ouf on 

While it is considered desirable to use an upper shell portion having a higher 
density than the core, it may be desirable to modify th^ shell 

the^m^sji^ shell, 
Through research, it has been found that the deflection or compliance characteristics; 
of a given upper shell portion material can be varied by id rm i rig certain details 
therein. As best shown in Fig. 8, greater deflection or compliance of pad 10 can be 
achieved when certain modifications in the form of features are formed in upper shell 
portion 20 as compared to a similar pad not having features formed therein. It is also 
beneficial to note the relatively smooth defletfion curve produced by pad 10 when 
incorporating upper shell features. As those persons skilled in the art will appreciate, 
conventional self-inflating pads have a desirable compliance curve until the portion of 
the core subject to loading is fully compressed, where after the compliance values 
sharply level off. By utilizing a moderately compliant upper shell portion, a highly 
compliant core, arid low i^mpliani^ loyver shell portion , It is possible to provide 
desirable progressive c^rn^liance characteristics to pad 10; 

Turning to Figs. 3 and 4 r it can be seen that the contours or details noted 
above pn^ 
formed in u^jl^r s 

incorporate in pad 10 so as to vary the initial (ximplianc^, two primary factors were 
considered. The first factor related to the effect that contour incorporation would 
have dri the nature of the 
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inner surface 24 of upper shell portion 20; the bond should be coextensive and 
robust. The second factor related 

considerations included whether the contours would enhance or degrade use or 
storage of a pad, deleteriously affect the insulation properties of a pad, and 
5 withstand bemg^led-and Gompressed for long periods without being permanently 
deformed. 

Regarding the first factor and as a preliminary matter, contours or details 
having sharp edges or deep profiles would likely decrease the ability of inner surface 
10 24 of upper shell portion 20 to bond with major surface 42 of core 40. Thus, the 
nature of any given detail should not include radical areas of surface transition or 
nook and crannies that would be difficult for the core material to occupy. 

To determine viable detail parameters during the development of the 
15 invention, the inventors formed holes of various diameters in a compression die and 
subjected core 40, consisting of a 36 lb. 25% IFD, 1 .45 lb./ft 3 density slab of 
polyurethane foam, to various compression loads. The results of these tests, shown 
in Fig. 9, assisted the inventors in determining the permissible physical parameters 
for any potential detail: because the core material would only extend to a limited 
20 degree during manufacturing compression based upon a given hole dimension, the 
selected detail would have to have a volume equal to or less than the observed core 
volume extending beyond fhe compression die, and have complimentary physical 
parameters. Thus, selection of a detail that would retain sufficient contact with the 
core material would- ensure that there would be sufficient bonding between the core 
25 and the upper shell portion. 

Concerning the second factor, earlier research derived during development of 
a conventional closed ceil pad such as is described in United States Patent number 
4,980,936 incorporated by reference herein indicated that a protrusion 12 having a 
30 diameter of about 2" (based upon the overall dimensions of the pad described 

herein) provided the desired level of deflection modification (increasing compliance) 
while remaining essentially undetectable by the user. Naturally, the nature of 
material used and pad deflection properties will be variables worthy of consideration. 
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Therefore, the foregoing is intended to provide an example of second factor 
considerations and not a limitation thereof, as will be shown with respect to a second 
embodiment in Pig. 5a» 



5 As a conseque nce of th esg two initial findings, in TOmbinatio^ with the. 

ancillary considenatic^ 

having a diamete r of about 2* wef^ optim^L The location and arrangement of 

that pad 10 would be subject to rolling for storage purposes. Thus, protrusions 12 
10 are aligned in rows wherein outer surface 22 of upper shell portion 20 has transverse 
unadultered portions 14 (see Fig , 4) so that pad 1 0 will accept transverse creases 
when rolled for storage. Moreover, every other row of protrusions 1 2 are 
long itMdinaJly aligned by 
a factor of about protrusion. This offset prevents longitudinally adjacent 
15 protrusions 12 from directly interfering with each other when pad 10 is rolled for 

storage purposes. These two factors are demonstrated with reference to Figs. 1 and 
2. 

An alternative embodiment to that shown in Figs. 1-5 is shown in Fig. 5a. 
20 Here, a series of transverse lands 14a are formed in outer surface 22 of upper shell 
portion 2 take the form of ribs as opposed to the ■ dom^-^^epc : 

protrusions 12 shown in Figs. 4 and 5. Similar parameters are used to evaluate the 
physical dimensions of protrusions 12a as were considered with respect to 
• • protrusions 12; 

25 

Heretofore, attention has been given primarily to upper shell portion 20. 
However, lower shell portion 30 also has contours formed therein. Turning to Fig. 6, 
it csin be s0en that a plurality of tr^n sv^rse lands 1 6 are formed in lower shell portion 
30. These lands correspond sectionally with transverse unadulterd portions 14 in 
30 upper shell portion 20 as best shown in Figf; 5, thereby treating transverse portions 
of pad 10 that n^ura 10 
in such a manner; it more readily rolls for storage as deimonistrated in Fig. 2, and 
more readily accepts a planar shape after initial inflation. In addition, thesei lands 
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impart transverse beam strength to the pad, which mitigates against pad distortion 
during rolling. Beam rigidity during rolling aids in the compression of inner core 40 
resulting in a smaller stowed volume. 

5 In the preferred embodiment, a higherdensity closed cell foam is chosen for 

the lower shell 30. A higher density foam generally wjll have superior tensile, tear 
and abrasion resistance as will be heeded on a shell contacting the ground. 

Also formed in lower shell portion 30 are a pair of longitudinal lands 18a and 
10 18b (only 18a being shown in Fig, 6). These features are intehded-to provide a 

convenient means for locating compression straps 50a and 50b (see Figs. 1 and 3). 
By providing for strap location in the manner shown, the higher density material 
present at lands 18a and 1 8b will increase durability of pad 10 in these areas that will 
be subject to repeated abrasion from strap use and high compression loads. While 
15 lands 18a arid 18b need hot e)rtehd the entire length of pad 10, for convenience they 
- do so. . 



As noted previously, the present invention may provide for active or passive 
inflation and deflation. Active inflation and deflation is defined as involving user 

20 intervention, usually by way of operation of a valve that is in fluid communication with 
the interior chamber defined by upper shell portion 20 and lower shell portion 30. 
Passive inflation and deflation is defined as not involving user intervention, except for 
compressing and expanding the volume of pad 1 0 such as when stowing or using 
the seme. Because the material selected in a preferiTed embbdiment for upper and 

25 lower shell portions 20 arid 3d is to a reasonable extent, inherently fluid impervious, 
the chamber defined thereby is capable of maintaining a constant volume of fluid or 
air. Because core 40 is wholly bonded at its major surfaces 42 and 44 to the outer 
shells, core 40 is caused to act as a tension member. Thus, by incorporating a valve 
in the manner disclosed and taught by the patents for self-inflating pads referenced 

30 herein, the benefits of such a construction can be realized. 

However, in view of the short-comings associated with such structures as 
recited above, pad 10 can also be, and is preferably, used in the passive mode. 
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Referring specifically to Figs. 4 and 5, it can be seen that a plurality of slits 28 are 
formed in outer surface 22 of upper shell portion 20. It is desirable to place slits 20 
at the top of protrusions 12 so that water is less likely to accumulate over them. 
These slits have a normal closure bias as a function of material selection so that only 
when an above nominal pressure differential exists between the environment-and the 
chamber will pad 10 passively inflate or deflate. Furthermore, because upper shell 
portion 20 is constructed #pm hyd rophobic material/ contact moisture 

migration is all but eliminated > thMS pf«seryihg the integrity of pore 40, which is 
noticeably hydrophilic. 

It is highly desirable to eliminate moisture from the core 40 because it gives 
the undesirable ejects of: increasing toe weight^ be carried , g reatly 

reduces the insulating properties of the core, and leads to degradation of the 
physical pi^perties p^ 



WO 00/65962 



PCT/US00/12411 



What is claimed: 

1 * An ts^inflatable body comp 

a first outer layer construrted from a first type of resilient material which 
defines an outer surface, an inner surface, and a perimeter portion; 

a second outer layer constructed from a second type of resilient material 
which defines an outer surface, an inner surface, and a perimeter portion; and 

an inner layer constructed from a third type of resilient material which defines 
a first major surface, a second major surface, and a perimeter portion wherein the 
inner layer is d isposed between and securely bonded at least in part to the inner 
surface of the first outer layer and the inner surface of the second outer layer. 

2; The inflated claim 1 wherein the first type of resilient material is 

substantially the same as the second type of resilient material. 

3. The inflatable body of claim 1 wherein the first type of resilient material is 
selected from the group consisting of polyolefins, neoprenes, polyvinyl chloride, 
EVA, nitrite rubbers, laytex, and polyurethanes. 

4, The inflatable body of claim 1 wherein the second type of resilient material is 
Elected fif ths group con Of ^lyolefihs, rieopreries , polyvinyl chloride, 



5. The inflatable body of claim 1 wherein the third type of resilient material is 
selected from the group consisting of polymeric foams, polyurethane foams, fiber 
batting arid polyolefin foams. 

6. The inflatable body of claim 

ts wholly bonded to the inner surface of the first outer layer and the second major 
surtax of the inner layer is wholly boridisd to the i^ 

7. The inflatable body of claim 1 wherein the first outer layer has a density less 
than the second outer layer. 
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8 The inflatable body of claim 1 wherein the first and second outer layers are 
substantially directly bonded to each other at commpn peripheral portions. 



9. The inflatable body of claim 1 wherein the outer surface of the first outer layer 
has contours formed therein. 

10. The inflatable 

layer has contours formed therein. 

11. The inflatable body of claim 1 wherein the first outer layer is formed from a 
slab of closed cell foam, the second outer layer is formed from a slab of closed cell 
foam, and the inner layer is formed from a slab of open cell foam, and wherein the 
first and second outer layers are substantially bonded to each other at their common 
peripheral portions theiBl^ 

12. The inflatable body of claim 1 1 wherein at least one outer layer defines at 
least one orifice to permit the ingress and egress of fluid into and out of the chamber. 

1 3. The inflatable body of claim 12 wherein a plurality of convex dome contours 
are formed in the outer surface of the first outer layer. 

14. The inflatable body of claim 13 wherein a plurality of transverse land contours 
are formed in the outer surface of the second outer layer. 

15 . The inflatable l^dy of d 

formed in the outer surface of the second outer layer 

16. The Inflatable body of daim 

first major surface is less than the surface area of the first outer layer's inner surface. 



17, An isME3]inflatable body comprising : 
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a first fluid impervious outer layer constructed from a first type of resilient 
material which defines an outer surface, an inner surface, and a perimeter portion; 

a second fluid impervious outer layer constructed from a second type of 
resilient material which defines an outer surface, an inner surface/ and a perimeter 
5 portion; 

an inner layer constructed from a third type of resilient material which defines 
a first major surface, a second major surface, and a perimeter portion wherein the 
inner layer is disposed between and securely bonded at least in part to the inner 
surface of the first outer layer and the inner surface of the second outer layer and 
10 wherein the first and second outer layers are bonded to each other at their common 
peripheral po 

a valve for permitting ingress and egress of fluid into the chamber. 

1 8. The inflatable body of claim 17 wherein the first type of resilient material is 
1 5 substantially the same as the second type of resilient material. 

1^ 

selected from the group consisting of polyolefins, neoprenes, polyvinyl chloride, 
EVA, nitrite rubbers, laytex, and polyurethane. 

20 "• ' 

20; The inflatable body of claim 17 wherein the second type of resilient material Is 

EVA, nitrite rub 

25 21 . The inflatable body of sialfiv^ 

selected from the group consisting of polymeric foams, polyurethane foams, fiber 
battings and poiyolefin foams, 

22. The inflatable body of claim 17 wherein the first major surface of the inner 
30 layer is wholly bonded to the inner surface of the first outer layer #nd the second 
major surface of the inner layer is wholly bonded to the inner surface of the second 
outer layer. 
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23. The inflatable body of claim 17 wherein the first outer layer has a density less 
than the second outer layer. 

24. The inflatable body of claim 17 wherein the outer surface of the first outer 
layer has contours formed therein. 

25. tb@ Inflatable 
layer has;';c&^^ 

26. The inflatable body of claim 17 wherein the first outer layer is formed from a 
slab of closed cell foam, the second outer layer is formed from a slab of closed cell 
foam, and the inner layer is formed from a slab of o cell foam. 

27. TTie inflatabte 

convex dome contours formed thereon and the second 
transverse lands formed thereon. 

28. An isME4jinflatable body comprising: 

a first outer layer constructed from a closed cell foam material having a first 
density, and which defines an outer surface, an inner surface, and a perimeter 
portion; 

a second outer layer constructed from a closed cell foam material having a 
second density that is greater than the first density, and which defines an outer 
surface, an inner surface, and a perimeter portion; and 

an inner layer constructed from ah open cell foam material which defines 
first major surface, a second major surface, and a perimeter portion wherein the 
inner layer is wholly enveloped by and securely bonded at least in part to the inner 
surface of the first outer layer and the inner surface of the second outer layer and 
wherein the first outer layer defines a plurality of passages to jp^rmit gas injgress and 
• egress to and from the inner Ipyor. 

29. The inflatable body of claim 28 wherein the first outer layer has a plurality of 
surface contours. 
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